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                                SEC TION  15260 
 
                               P IP E IN S U LA T IO N  

 
 
PART 1    GENER AL 
 
1.1   SU M M A R Y  (N ot A pp licable) 

1 .1 .1 Extend of  mechanical insulation required by this  section is  indicated on
drawings and schedules , and by requirem ents  of this  section.

1.1.2 Types of m echanical insulation specif ied in  this  section include the
following:

a. Fiberglass.
b. Cellular glass.
c. C alcium  sil icate.
d. F lexible u nice llular.

1 .2    REFER ENC ES : A STM  C 533, A STM  C 547, A STM  C 552. 
 
1 .3    SUBM ITTALS 

 
  See  Sec tion 15003, SD -17, 33, 70 an d 76. 
 
1 .4    GEN ERA L REQ UIREM ENTS 
 
  Section 150 03 "G eneral M echanical Provisions",  Section 15050,"Pipe,

Valves and Specialties", Section 15061,"Steel Pipes  (150, 300 and 2000
psi)", and Sec tion 15066,"S tain les s S tee l P ipe (300 to  2000 psi" .  

 
1 .5    S U R FA C E S T O  B E IN S U LA T ED  
 
  Insulation thickness and pipe sizes are in inches.   Pipe size is  inclusive 

dim ensionally , and includes pipe nominal pipe s ize  (NP S) and tubing
outsid e d iam ete r. 

 
1 .5 .1 Dual-Tem perature (Hot-  and Chilled-)  W ater Piping 
 
  Insulation shall be mineral f iber with vapor barr ier jacket (Type T-1) . The
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thick ness shall be n ot less than  that g iven  in the follow ing list.
Aboveground pipes , valve bodies , f ittings, unions, and flanges shall be
insu late d. 

             P IPE SIZE           INSULATION TH ICKN ESS 
             (IN C H ES)                  (IN C H ES) 
 
             Up to  1-1/4                   1  
 
             1-1/4 to  3                   1-1/2 
 
             3  and larger                  2  
 
1 .5 .2 Hot-W ater, Steam, and Condensate-Return Piping 
 
  Insulation shall be mineral f iber with glass c loth jacket (Type T-2) .  The

thick ness shall be n ot less than  that g iven  in the follow ing list.
Aboveground pipes , valve bodies , f ittings, unions, f langes, and 
m iscella neo us surfaces shall b e in su lated. 

             P IPE SIZES          INSULATION TH ICKN ESS 
              (IN C H ES)                 (IN C H ES) 
 
             Up to  4                        1  
 
             4  to  10                     1-1/2 
 
             10 to  12                      2  
 
1 .5 .3 Cold-W ater and Condensate-Drain Piping 
 
  Aboveground pipes , valve bodies , f ittings, unions, f langes, and

m iscella neo us surfaces shall b e in su lated. 

Insulation shall be 3/8- inch mineral f iber with glass c loth jacket (Type
T-2) o r co ld-w ater pip ing  insu lation sh all be flex ible un icellular-
elastom eric  therm al insulation (Type T-3)  as  indicated.  T-3 pipe
insulation thickness  shall be 3/8 or  1/2 inch per calculation.  The
expanded, c losed-cell pipe insulation shall be used only aboveground, not
fo r underground piping. 

 
1 .5 .4 Refrigerant Suction Piping 
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  Insulation shall be cellular-elastom er (Type T-3) .  The thickness  shall be

nom inal 3/4 inch, unless otherwise indicated.   Surfaces, including valve,
fittings, u nions, and flanges , sh all b e in su late d.  

1 .5 .5 Cooling-Tower Circulating W ater Piping 
 
  Insulation shall be cellular-elastom er (Type T-3) .  The thickness  shall be

not less than that given in  the following lis t.  Aboveground pipes , valve
bodies , f ittings, unions, f langes, and miscellaneous surfaces shall be
insu late d. 

 
             P IP E  SIZ E             TH IC K N E S S E X P O SE D  T O  W E A T H E R  
             (IN C H ES)                      (IN C H ) 
 
             Up to  2                          1 /2  
 
             2  to  6                           3 /4  
 
             6  and larger                    1  
 
  Th ickness inside buildings shall be 3/8 inch for all  pipe sizes unless  

otherw ise  indica ted . 
 
  Insulation shall be mineral f iber with alum inum  jacket (Type T-6) .  The

thickness  shall be not less than that indicated.  Aboveground pipes , valve
bodies , f ittings, unions, f langes, and miscellaneous surfaces shall be
insu late d. 

 
1 .5 .6 Steam and C ondensate  Piping, 350 psig 
 
  Insulation shall be calcium  silicate  with glass c loth jacket (Type T-5) . The

thickness shall  be not less than indicated in follow ing list  which is based
on: 

 
      80-deg ree F  still a ir am bien t 
 
      Insulation "K" factor of 0.37 at  200 degrees F m ean temperature 
 
      M ax im um  su rface  tem peratu res o f 112 deg rees  F  for p ipe s izes

through 1 -1/2-inch ips; 110 deg rees F for pipe sizes through 4-inch
ips; 107  degrees F for pipe sizes throug h 8-inch ips; 104  degrees F
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for pipe sizes through 12 -inch ips 
 
  Piping shall be insulated, including f ittings, valve bodies , unions, and 

flanges , ex cept eq uipm en t su ch  as  steam  traps. 
 
1 .5 .7 H ot W ater H eating  C on vertor 
 
  Insu lation sh all b e calc ium  silic ate  w ith  glas s c loth  jacket (Type T -7). 

Thick ness shall b e 1 -1 /2  inch es . 

1 .5 .8 C hilled-W ater and D ual-Tem perature Pum ps 
 
  Insulation shall  be cellular elastom er (Typ e T-9).  The thickness shall be  1

inch.  Surfaces  subject to  condensation shall be covered, and a
vap or-b arrier coatin g sh all b e supplied .  

1 .5 .9 Low -Pressure Steam and C ondensate , W eather-Exposed 
 
  Insu lation sh all be calcium  silicate w ith w eatherproo f jacke t (Ty pe  T-17 ).

Thickness, in  inches, shall be not less than that indicated in  the following
list.  A ll sy stem s shall b e in su late d. 

            S ize (co nd uit)              4      10 and  larger 
 
            Thickness ( insulation)     1-1/2     2  
 
1 .5 .10 Steam and C ondensate , W eather-Exposed, 125 psig 
 
  Insu lation sh all b e calc ium  silic ate  w ith  w ea therproof jack et (Type T -17). 

Thickness, in  inches, shall be not less than that indicated in  the following
list.  A ll sy stem  su rfaces shall b e in su late d. 

 
            S ize (co nd uit)            1-1 /2     4     10  and larger 
 
            Thickness ( insulation)     1-1/2     2     3  
 
1 .5 .11 Steam and C ondensate , W eather-Exposed, 350 psig 
 
  Insu lation sh all b e calc ium  silic ate  w ith  w ea therproof jack et, (Type T -17). 

Thickness, in  inches, shall be not less than that indicated in  the following
list.  A ll sy stem  su rfaces shall b e in su late d.  
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            Size (conduit)             1-1/4     5     12 
 
            Thickness ( insulation)     1-1/2     2     3  
 

PART  2    PROD UCT S 
 

2.1   M ATER IALS 
 
2 .1 .1 G en eral 
 
  Therm al-insulation system  m aterials shall  be noncom bustible, as defined

by N FPA  220, unles s o therw ise  sp ec ified.  A dhes ives , co atin gs, sea lan ts, 
facings,  jackets,  and thermal-insulation m aterials, except cellular
elastom ers , shall have a f lame-spread classif ication (FSC) of  25, and a
sm oke-developed classification (SDC ) of 50.  These m aximum  values
shall be determ ined in  accordance with procedures  def ined in  AS TM  E84
or N FPA  255.  A dhes ives , co atings, and sealants shall be n onflam m ab le in
their  w et s tate . 

 
  A dhesives, coatings,  and sealants shall have pub lished or certified

tem perature ratings suitable for the entire range of w orking tem peratures
norm al for the surfaces to  w hich  they  are to  be applied . 

 

2 .1 .2 A dhesives 
 
  A dhesives for attaching laps of vapo r-barrier m aterials and p resized glass

cloth and for attaching insulation to i tself , to metal,  and to various other
sub strates, sha ll be so lven t-base , syn thetic-rub ber type  and sh all con form
to the requirem ents of M IL-A -3316 , Class 2 (for attaching fibrous-glass
insu lation to  m eta l su rfaces) .  Solven t sh all b e n onflam m ab le.  

 
  A dhes ives  fo r adher ing, siz ing, an d fin ish ing asbes tos lagging clo th , 

canvas , an d open -w eave g lass c loth sh all be a  pigm en ted  polyvinyl aceta te
em ulsio n an d sh all c onform  to  the req uirem en ts o f M IL -A -3316, C las s 1 .  

 
  Adhesive for  cellular e las tom er insulation shall be a  solvent cutback 

chloroprene elastom er conforming to  M IL-A-24179, Type II, Class  1 , and 
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shall be of a type approved b y the man ufacturer of the cellular elastom er
fo r the in ten ded  use . 

 
2 .1 .3 C oatings 
 
  C oatings for outdoor vapor-barrier finishing of insulation surfaces such as

fittings and elb ow s shall b e a  nonasphaltic, h ydroca rbon polym er , 
so lven t-base m as tic c ontain ing a b len d of nonflam m ab le solven ts. 
C oatin gs shall c onform  to  the req uirem en ts o f M IL -C -19565. 

 
  C oatings for indoor vapo r-barrier finishing of insulation surfaces shall  be a

pigm ented resin and solvent compound and shall conform to FS
H H -B -100, Type I I. 

 
  Coat ings for  outdoor  and indoor  nonvapor-barr ier f inishing of  insulation

surfaces shall  be pigm ented polym er-em ulsion type recomm ended by  the 
insulation m ateria l m anufacturer  for  the surface to  be coated and shall be
ap plied  to sp ec ified dry -film  thick ness. 

 
  Finish coating for cellular-elastom er insulation shall  be a

polyvinylchloride lacquer approved by the m anufacturer of the cellular
ela sto m er . 

 
  Coat ing colors shall conform to standard colors and shall be selected by

the C ontractin g O fficer . 
 
2 .1 .4 Insu lating C em en t 
 
  G eneral purpose insulating cemen t shall be diatom aceous sil ica, m ineral

f iber, or  a composi tion of  both.  M ineral f iber shall conform to AST M
C 195.  The com posite  sh all be rated for 1 , 80 0 deg rees  F  se rv ice  an d sh all
have  a the rm al-con du ctivity m axim um  of 0 .85 B tu per hou r per squ are
foot for each degree F tem perature differential  at  200 degrees F m ean
tem peratu re  fo r 1  inch  thick ness.  

  Finishing insulating cement  shall be mineral-fiber, hydraulic-setting type
co nform ing to  A STM  C 449. 

 
2 .1 .5 Insulation M aterials 
 
  Insulation conductances required by the specifications shall  be regarded as

m aximum , as tested at  any point,  not average.  Insulation conductance
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found by tes t to  exceed the s tipulated maximum  shall e ither be replaced or
be augm ented by an additional thickness to bring it  to the required
m ax im um  co nductance  an d a com plete  fin ish ing sy stem . 

 
  M ineral f iber shall  conform  to FS H H -I-558, shall be suitable for surface

temperatures  up to  370 degrees F,  and shall be of not less than 4-pound
density , unless otherwise specif ied.  Thermal  conductivity  shall be not
greate r than  0.26 at 1 50 deg rees  F  m ean, unles s o therw ise  sp ec ified.  

  Pipe barrel insulation shall be Form D  (sleeving, pipe, and the tube
covering) , Type III  (M olded), Class  12 (For  use at temperatures  up to  and
inclu ding 450 deg rees  F). 

 
  P ipe fitting  insu lation sh all be F orm  E  (m olded  pipe fitting  covering),

C las s 1 6 (fo r use  at te m peratu res u p to  an d inclu ding 450 deg rees  F), 
ex cept as  otherw ise  sp ec ified. 

 
  Flexible blankets shall be F orm  B  (blankets and felts, flexible),  Class 6

(resilient for use a t tem peratures  up  to an d includ ing  35 0 d egrees F ),
m inim um  1 poun d density.   Therm al conductivity shall be not greater than
0.27 at 7 5 deg rees  F  m ean. 

 
  Cel lular e las tom er shall conform to AST M  C534,  except that the

water-vapor  permeability  (Table  1  of AS TM  C534 shall not exceed 0.30
perm s per square foot per hour  per  inch mercury pressure difference for
1-inch  thick ness. 

 
  C ellu lar  glas s shall c onform  to  A STM  C 552, Type I I (p ipe cover ing). 

  Substitu tions for th is m ate ria l w ill not be p erm itted. 
 
  Calcium  silicate  shall conform to AST M  C533.   Therm al conductivity  

shall be no t greater than 0 .37 at 200 degrees F  m ean, except as otherwise
sp ec ified. 

 

2 .1 .6 Jacketing 
 
  Alum inum  sheet shall be 0.016 inch thick with factory-applied vapor

barr ier on the insulation s ide.  Alum inum  shall be made from  smooth,
polished, Alum inum  Association Alloy 3003.  Straps shall be AISI  300
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se ries corro sio n-re sis tan t steel, 1 5 m ils th ick , 1/2  inch  w ide.  
 
  Elbow jackets  shall be 0.016-inch-thick, deep-drawn,  die-shaped,

two-piece com ponents for long-radius, butt-weld elbow s m anufactured
from  the sam e m aterials as specified for jackets,  with factory-attached
vapo r-seals on  un derside of the alum inum .  Preinsulated, voidless,
jacketed components conforming to  these specif ications shall be used,
unless otherwise specified.   Preinsulated fit tings shall  have a 2-inch
over lay  bey ond route for w eld  bead. 

 
  V apor b arrier shall be 3 0-6 0-3 0 lam inated -aspha lt pape r or 60-p ou nd  kra ft

pap er  w ith  10-pound polyeth ylen e coatin g. 
 
  Pipe jackets  shall have not less than 2-inch longitudinal and

circu m ferential  lap . 
 
  Sealant for longitudinal and butt  joints of alum inum  jacketing shall be an

alu m inum -p igm en ted , butyl, polym er  sealant w ith  high-butyl so lids. 
 
  Glass  c loth shall be plain-weave glass c loth conforming to  AS TM  D579,

S tyle 14 1 and  sha ll we igh  no t less than  7.23  ou nces p er square yard  be fore
siz ing.  C loth  sh all b e fac tory  ap plied  w herev er  poss ible.  

 
  G lass reinforcing cloth shall be a leno weave, 26-end and 12-pick thread

conservation, w ith a w arp and fil l tensile strength of 50 and 3 0 poun ds per
inch of width,  respectively,  and with a w eight of not less than 1.5 ounces
per square yard.  At the Co ntractor 's option, Style 191 leno-w eave glass
clo th  co nform ing to  A STM  D 579 m ay  be p rovided . 

 
  Polyvinylchlor ide shall be a  0 .010-inch-thick, factory-prem olded,

one-piece fit ting or pipe-barrel sheeting vapor-barrier jacketing.  M aterial
shall be self-extinguishing, and shall conform to FS L-P-535, Com position
A  (polyvinylchloride), Typ e II (high-impact strength,  mo derate chem ical
resistance).  Perm eab ility rating  sha ll be 0.01 g rain per hou r per squ are
foot per inch of mercury pressure difference, determ ined in accordance
with the procedures  of AS TM  E96.   Vapor-barr ier joint adhesive shall be
the m an ufactu rer's s tan dard so lven t-w eld  type. 

 
  Vapor  barr ier shall conform to FS HH -B-100, Type I  (low-vapor

transm iss ion, high-punctu re  resis tan ce  fo r use  on insu lation fo r p iping, 
ducts , an d eq uipm en t), and to  requirem en ts spec ified herein . 
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  Jack eting sh all be a  3-p ly lam inate  of 35-pound w hite-b leach ed  kraft,
bonded  to not less than 0.0007-inch-thick aluminum  foil  and reinforced
w ith  glas s f iber . 

 
  W ater-vapor  permeance rating of  the composite  shall be 0.02 perm  or

grain  per  hour per  sq uare foot, per  inch  of m ercu ry  pressure  diffe rential , 
dete rm ined  in  acco rdan ce  w ith  the p rocedures o f A STM  E96. 

 
2 .1 .7 Tape 
 
  Glass  lagging shall be a  knitted elastic  c loth specif ically  suitable  for

co ntinu ous spiral w rapping of insu lated pipe b en ds and fittings and sh all
produce  a sm ooth, tigh t, w rinkle-f ree surface .  Tap e shall conform  to
requirements of M IL-C-0020 079 and  shall w eigh not less than 10 o unces
per  sq uare y ard. 

 

P A R T 3    EX E C U TIO N  
 

3.1   INSU LATION SY STEM S 
 
  C ontours on exposed w ork shall  be smooth and con tinuous.   Cem ented

laps, f laps , bands, and tapes shall be smoothly and securely pasted down.
A dhesives shall be app lied on  a full-coverage basis, unless otherwise
sp ec ified. 

 
  Insulation shall be applied only to  system or  com ponent surfaces that have

been tes ted  an d ap proved . 
 
  Joints shall  be tight w ith insulation lengths tightly butted against each

other.  W here lengths  are  cut, cuts  shall be smooth and square and without
breakage of  end surfaces.  W here insulation term inates , ends shall be
nea tly  tap ered  an d effectiv ely  sealed, or fin ish ed  as  sp ec ified. 
Longi tudinal seam s of exposed insulation shall be directed away from
norm al v iew . 

 
  M ateria ls  shall be applied in  conformance with the recomm endations of

the m an ufactu rer, except as  otherw ise  sp ec ified herein . 
 
  Surfaces  shall be clean and free of oil and grease before insulation
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adhesives or m astics are applied.   Solvent cleaning required to bring m etal
su rfaces to  su ch  co ndition sh all b e p rovided . 

 
3 .1 .1 Type T-1, M ineral Fiber  W ith Vapor-Barrier Jacket Piping shall be

covered w ith m ineral-fiber pipe insulation with factory-and field-attached
vapor-barrier jacket.  The v apor seal shall be m aintained. Jackets, jacket
lap s, flaps, and ban ds shall be securely cem en ted  in place w ith
vap or-b arrier adhes ive.  J acket o ver lap  sh all b e n ot les s th an  1-1 /2  inch es . 
Jacketing bands for butt  joints shall  be 3 inches w ide. Exp osed-to-view
fit tings and valve bodies shall  be covered w ith preform ed m ineral-fiber
pipe-fitting insu lation of the sam e th ick ness a s th e p ipe-barre l insu lation. 
The  fitting  insu lation sh all be tem porarily secured in  place w ith ligh t cord
ties .  A 60-m il coating of  white  indoor  vapor-barr ier coating shall be
applied and, while  s till wet , wrapped with glass lagging tape with 50
percent over lap , an d sh all b e sm oothly blen ded  into  the adjacen t jac ketin g. 
A ddition al coating sh all be applied  as  needed  an d rubber-g loved  to sm ooth
fillet or contour coating, then allow ed to fully cure before the finish
coating is  applied.  On-the-job-fabricated insulation for concealed fittings
and special configurations shall be built up from  m ineral f iber and a
special m astic  consis ting of  a m ixture of  insulating cement  and lagging
adhesive diluted w ith 3 parts w ater.  W here standard vapor-barrier
jacketing cannot be used, the surfaces shall be made vapor  tight by using
co atin g an d glas s lagging clo th  or tape a s spec ified ab ove.   

  In lieu of m aterials and m ethods specified above, f it tings may b e w rapped
with a  twine-secured, m ineral-wool blanket to  the required thickness  and
covered with prem olded polyvinylchlor ide jackets .  Seams shall be made
vapor t ight with a doub le bead of m anufacturer 's  standard vapor-barrier
ad hes ive applied  in acco rdan ce  w ith th e m an ufactu rer's in stru ctions.  A ll
jacket ends shall be held in  place with AISI  300 ser ies  corrosion-resis tant
steel s traps, 1 5 m ils th ick  by 1/2  inch  w ide. 

  P ipe insulation  sha ll be set into  an  ou tdoor v apor-barrier coating fo r a
m inim um  of  6  inches at m axim um  12-foot spacing and the ends of  the
insulation sealed to the jacketing with the same m aterial to provide an
effectiv e v ap or-b arrier s top. 

 
  S tap les  sh all not be u sed in ap plying insu lation.  V ap or-barrier  m ate rials

shall be con tinuo us ove r all  surfaces, including areas inside pipe sleeves,
han gers, and other  co ncealm en ts.  

  Piping insulation at hangers  shall consis t of  13-pound density ,
fibrous-glass inserts or expanded, rigid,  closed-cell , polyvinylchloride.
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Junctions shall be sealed with vapor-barrier jacket where required,
glas s-clo th  m esh tap e, and vap or-b arrier coatin g. 

  The w hite-bleached kraft paper s ide of the jacketing shall be on the s ide
ex posed to  view .  

  Exposed-to-v iew  insu lation sh all be f inished  w ith n ot less than  a 6 -m il
dry -film  thick ness o f nonvap or-b arrier coatin g su itab le for pain ting. 

 
3 .1 .2 Type T -2 , M ineral F iber  W ith G lass C loth Jack et 
 
  P iping sh all be covered  w ith a  m ineral-f iber , pip e in su lation w ith

factory-attached, presized, w hite, glass cloth.  Jackets,  jacket laps, flaps,
an d ban ds shall b e securely  cem en ted  in  place w ith  vap or-b arrier adhes ive. 
Jack et o verlap  sh all be n ot less than  1-1 /2 inch es .  Jack eting ban ds fo r butt
jo ints shall b e 3  inch es  w ide. 

  
Exp osed-to-view  fit tings shall  be covered w ith preform ed m ineral-fiber
f itting insulation of  the sam e thickness  as the pipe insulation and
temp orarily secured in place w ith light cord ties.   Im pregnated glass
lagging tape shall be installed with indoor  vapor-barr ier on 50 percent
overlap basis  and the tape shall be blended sm oothly into the adjacent
jacketing.  Add itional coating shall be applied as needed, and rubber
gloved to  a  smooth contour .  Ends of  insulation shall be taped to  the pipe
at valves  2  inches and smaller.  On-the-job-fabricated insulation for
concealed fi tt ings and special configurations shall  be built up from  m ineral
fiber  an d a m ixture of insu lating cem en t an d lag ging ad hes ive, d iluted w ith
3 par ts w ate r.  S urfaces shall b e f inish ed  w ith  glas s c loth  or tape lagging. 

 
  V alv es  2-1 /2 inch es  an d larg er  an d all flanges  sh all be covered  w ith

prefo rm ed  insu lation of the sam e th ick ness a s th e adjacen t insu lation. 
 
  Exposed-to-v iew  insu lation sh all be f inished  w ith a  m inim um  6-m il

dry -film  thick ness o f nonvap or-b arrier coatin g su itab le for pain ting. 
 
  In lieu of m aterials and m ethods specified above, f it tings may b e w rapped

with a  twine-secured, m ineral-wool blanket to  the required thickness  and 
co vered  w ith p rem olded  polyvinylch loride jack ets .  A ll jacket ends shall
be held in  place with AN SI 300 ser ies  corrosion-resis tant s teel s traps , 15
m ils th ick  by 1/2 inch  w ide.  F itting  insu lation sh all be th erm ally
equivalent to pipe-barrel insulation to preclude surface tem peratures
detr im en tal to  polyvinylch loride. 
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3 .1 .3 Typ e T -3, C ellular E lastom er 
 
  Piping-system  surfaces shall  be covered w ith flexible cellular-elastom er

sheet or  preformed insulation.  The vapor seal shall be maintained.
Insulation shall be cem ented into continuous mater ia l with a  solvent
cutback chloroprene adhesive recomm ended by the manufacturer  for  the
specif ic  purpose.  The adhesive shall be applied to  both of  the surfaces on
a 100-percent coverage basis  to  a  minim um  thickness  of 10 m ils  wet or
ap proxim ate ly  150 sq uare fee t per  gallo n of undilu ted  ad hes ive. 

  The  insu lation on cold  w ater pip ing  sha ll be sea led to the p ipe fo r a
m inim um  of  6  inches at m axim um  intervals  of 12 feet to  form  an effective
vapor barr ier.  At  piping supports , insulation shall be continuous through
using outs ide-carrying type clevis  hangers with insulation shield.  Cork or
wood dow el load-bearing inserts  shall be installed between the pipe and
insu lation sh ield s to  preven t insu lation co m press ion. 

 
  Hot-water, cold-water, and condensate  drain pipes  shall be insulated to  the

ex tent show n w ith nom inal 3/8 - or 1 /2-inch  thick, fire retardan t (FR ),
ce llula r e las tom er, preform ed  pipe in su lation.  Jo ints shall be sea led  w ith
A rm strong 520, or equal, adhes ive. 

 
  A t pipe hangers or supports wh ere the insulation rests on the pipe hanger

strap , the in su lation sh all b e cut w ith  a b rass  co rk  borer and a N o. 3
superior  grade cork inserted.  Seams shall be sealed with Arm strong 520,
or  equal, adhesive.  The sweat f itting shall be insulated with m iter-cut
pieces  of cellular e las tom er insulation of  the sam e nominal pipe s ize  and
thickness  as the insulation on the adjacent piping or  tubing.  M iter-cut
pieces sh all be joined  w ith  A rm strong 5 20 , or equa l, adhesive. T he  covers
sh all be s lit and sn ap ped  over  the f itting , an d joints shall be sea led  w ith
A rm strong 520, or equal, adhes ive.   

  Screwed f ittings shall be insulated with s leeve-type covers form ed from
m iter-cut pieces  of cellular e las tom er therm al insulation having an inside
diameter large enough to  overlap adjacent pipe insulation.  Pipe insulation
shall be butted against f ittings.  Overlap shall be not less than 1 inch.
Arm strong 520, or  equal, adhesive shall be used to  join cover pieces  and
cem en t the cover  to  the p ipe in su lation. 

 
  Surfaces exposed to view  or u ltrav iolet light shall be f inished  w ith a  2-m il

m inim um  dry -film  thickn ess app lication o f a polyvinylch loride lacqu er 
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reco m m en ded  by the m an ufactu rer, and ap plied  in  not les s th an  tw o co ats . 
 
3 .1 .4 Type T -4 , C ellu lar G lass W ith V ap or-B arrier  Jack et 
 
  Piping shall be covered with cellular glass insulation and factory- and

field-attached vapor-barrier jacket.  The vapor seal shall be maintained.
Jackets, jacket laps, f laps, and band s shall  be securely cem ented in place
w ith v ap or-barrier  ad hes ive.  Jacket o verlap  sh all be n ot less than  1-1 /2
inches.  Jacket bands for butt joints shall be not less than 3 inches wide.
Insulation shall  be continuous through han gers.  Insulation shall  be bedded
in an  outdoor vap or-b arrier coatin g ap plied  to  all p iping su rfaces. 

 
  Flanges, unions, valves , anchors , and fittings shall be insulated with 

factory premolded or prefabricated or f ie ld  fabr icated segm ents  of
insulation of  the sam e materia l and thickness  as the adjoining pipe
insulation.  W hen segm ents  of insulation are  used, e lbows shall be
provided w ith no t less than three segm ents.  Fo r other fitt ings an d valves,
segm en ts shall b e cut to  the req uired cu rvatu re  or nes ting size.  

 
  The segments of  the insulation shall be secured in  place with twine or

co pper  w ire .  A fter the in su lation segm en ts a re  firm ly in  place, a
vap or-barrier  co ating sh all be applied  over  the in su lation in tw o co ats  w ith
glass tape im bedded between coats .  The f irst coat shall be tinted, the
second shall be white  to  ensure application two coats.  The coating shall be
applied to  a  total dry-f ilm  thickness  of 1/16 inch minim um .  Glass  tape
seam s shall overlap not less than 1 inch and the tape end not less than 4
inch es . 

 
  In lieu of m aterials and m ethods specified above, f it tings may b e w rapped

w ith 3/8-inch-thick, vapor-barrier, adh esive -coated  strips o f cellular 
elastom er insu lation.  The in su lation sh all be u nder  ten sion, co m pressed  to
25 p ercent of original thickness, and w rapped u ntil  overall  thickness is 
eq ual to  ad jacen t insulation.  The cellu lar e las tom er sh all be secured in
place with twine and sealed w ith vapor-barrier coating applied to produce
not less than 1/16 inch dry-film  thickness .  Fi ttings shall then be covered 
with prem olded polyvinylchlor ide jackets .  Seams shall be made
vapor-tight w ith a doub le bead of m anufacturer 's  standard vapor-barrier
ad hes ive applied  in  acco rdan ce  w ith  the m an ufactu rer's in structio ns. 
Jacket ends shall be held in  place with AISI  300 ser ies  corrosion-resis tant
steel s traps, 1 5 m ils th ick  by 1/2-inch  w ide.  

  Anchors  secured directly  to  piping shall be insulated, to  prevent
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condensation, for not less than 6 inches from  the surface of the pipe 
insu lation. 

 
  The w hite-bleached kraft paper s ide of jacketing shall be on the s ide

exposed to  view.   Exposed-to-view insulation shall be finished with not
less than  a 6 -m il dry-film  thick ness o f nonvap or-barrier  co ating su itab le
fo r pain ting. 

 
3 .1 .5 Typ e T -5, C alcium  Silicate w ith G lass C loth Jacket (Pip ing) 
 
  Piping shall be covered with a  calcium -silicate  pipe insulation with 

facto ry  attach ed  an d presized , w hite, g lass c loth.  Jack ets  sh all be f ield
applied when required.  Jackets , jacket laps , f laps , and bands shall be
securely cem ented in place with vapor-barrier adhesive.   Jacket overlap
shall be not less than 1-1/2 inches.  Jacketing bands for  butt joints  shall be
4-inches w ide.  Fitt ings shall be fabricated from segm ented pipe barrel
sections bedded in general purpose insulating cemen t and w ired in place.
V oids shall be filled with general purpose insulating cem ent with not less
than 1/4-inch-thick final coating.  Glass lagging tape shall be impregnated
w ith lagging adhesive, w rapped w ith a 50-percent overlap,  and be blended
sm oothly into adjacent jacketing.  A dditional adhesive shall be app lied as 
needed  an d rubber-g loved  to  a sm ooth co ntour. 

 
3 .1 .6 Type T -6 , M ineral F iber  w ith A lum inum  Jack et 
 
  P iping sh all be covered  w ith m ineral-f iber  pipe in su lation w ith

facto ry -attac hed  or fie ld-applied  alu m inum  jacketin g. 

  Fitt ings and valve bodies shall  be covered w ith preform ed m ineral-fiber
pipe-f itting insulation of  the sam e thickness  as the pipe-barrel insulation.
The  fitting  insu lation sh all be secured  tem po rarily in p lace w ith ligh t cord
ties .  A  60-m il coating of vap or-barrier  m as tic shall be applied , an d w hile
still ta ck y, w rapped  w ith  glas s lagging tap e.  

  A ddition al m as tic shall be applied  as  needed  an d rubber-g loved  to sm ooth
fil lets or contours.  O n-the-job fabricated insulation for special
configurations shall be built up from  m ineral f iber and a  mixture of
insu lating cem en t an d lag ging ad hes ive d iluted w ith 3  parts w ate r.  O nly
where standard alum inum  jacketing cannot be used, the surfaces shall be
m ade vapor-tight by using m astic and glass lagging cloth or tape as
sp ec ified ab ove w ith  an  ad ded  fin ish  co at o f m as tic.  
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  The  pipe insu lation sh all be se t into ou tdoor v apor-barrier coating fo r a
m inim um  of  6  inches at m axim um  12-foot spacing; the ends of  the
insu lation sh all be sea led  to the jack eting w ith th e sam e m ate rial to
provide e ffectiv e v ap or barrier s tops.  

 
  The v apor barrier shall  be continuous over all  surfaces, including areas

insid e p ipe s leeves , han gers, and other  co ncealm en t. 

  The p iping insu lation sh all b e applied  to both sid es  of p ipe h an gers.  
Junctions shall be insulated w ith a special mastic mixture, glass cloth m esh
tap e, and m as tic a s p reviously  sp ec ified. 

 
  Jack et laps, flaps, and ban ds shall be securely cem en ted  in place w ith

alum inum  jacket sealant.  Jacketing bands for butt  joints shall  be 6 inches
w ide. 

 
  Joints , wherever possible , shall be lapped against the weather so that the

water will run off  the lower edge.  Laps shall be in  accordance with the
pipe drainage pitch.   Longitudinal laps on horizontal l ines shall  be located
45 degrees below the horizontal centerline and alternately s taggered 1
inch.  The jacketing m aterial shall be lapped a m inim um  of 2 inches,
circum ferentia lly  sealed with m astic , and s trapped to  provide a  waterproof
co vering throughout.  S trap s shall be lo ca ted  8 inch es  on center a nd sh all
be pulled up t ight to hold jacketing securely in place.  Screws shall be used
in ad dition to  strap s w hen  necessa ry  to  obtain  a w ate rp roof cover ing. 
Extra straps shall  be placed on each side of supporting devices and at
openings.   W here flanging access occurs, a cham fer sheet shall be strapped
to the p ipe a t jac ketin g. 

 
  Exposed longitudinal edges of  alum inum  jacketing shall be s tif fened by

ben ding a 1 -inch  hem  on one edge. 
 
  Exp ansion joints shall  provide for m aximum  and m inim um  dimensional

fluctu atio ns. 
 
  To p revent corrosion, the aluminum  jacketing shall not com e in direct

co ntac t w ith  other  types  of m eta l. 
 
  At  openings in  jacket, an outdoor  vapor-barr ier coating shall be applied for

2 inch es  in all d irec tion s; the jack eting sh all be applied  w hile
w ate rp roofing is tack y. 
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  Screws shall be used at  each corner of each sheet, at f it ting jackets,  and as
necessary for  the service.  No.  7 , 3/8- inch long, binding-head alum inum
sh ee t m eta l sc rew s shall b e p laced  through the m as tic s ea l. 

 
3 .1 .7 Typ e T -7, C alcium  Silicate w ith G lass C loth Jacket (Su rfaces) 
 
  Surfaces  shall be covered with insulation block bedded in  an insulating

cem en t an d co vered  w ith  glas s c loth  jacketin g. 
 
  Su rfaces shall be cleaned w ith a chlorinated solvent.  G eneral purpose

insu lating cem ent shall be  m ixed  w ith 3 parts w ater to 1  pa rt
nonvap or-barrier adhesive to bring to application consistency.  The block
shall be set into bedding and joints  and spaces  shall be filled with a
bedding m ix and wrapped w ith galvanized chicken wire mesh w ell  laced
into an envelope.  A 3/8-inch-thick coating of  bedding m ix jacket shall be
trow eled on w ith nonv apor-barrier adhesive and glass cloth.  Surfaces
shall be finished with not less than a  6-m il dry-f ilm  thickness  of
nonvap or-b arrier coatin g.  

  A t the C ontractor 's  option, alum inum  sheet jacketing m ay be used in lieu
of g las s c loth . 

 
3 .1 .8 Typ e T -9, C ellular E lastom er 
 
  Pum p surfaces shall  be solvent cleaned.  Not less than 1 inch of general

purpose insulating cemen t shall be applied,  mixed w ith nonv apor-barrier
adhesive diluted with 3 parts  water, to  achieve sm ooth surface and
co nfiguration  co ntours.  A fter  all w ate r has  been rem oved , su rfaces shall
be covered with 1/2- inch-thick cellular e las tom er insulation attached and
joined into a  continuous sheet with an outdoor  vapor-barr ier coating
recomm ended by the insulation m anufacturer  for  the specif ic  purpose. The
coating shall be applied to  both of  the surfaces on a  100-percent coverage
basis  with a  minim um  thickness  of 10 m ils  wet, or  approxim ately 150
square feet per gallon of undiluted coating.  The coating shall  be blended
into the adjacent f lange insulation and the joint covered with a  band of
cellular e las tom er equal to  the flange assem bly width.  The same coating
shall be used to  seal insulation to  the casing at penetrations and 
term inations.  P um ps shall be in su lated in a m an ner  that w ill pe rm it 
insu lation to  be rem oved  to  repair  or replace p um ps. 

Insulation shall be finished with a  2-m il m inim um  dry-f ilm  application of
a polyvinylchloride lacquer coating recom m ended by  the manu facturer
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an d ap plied  in  not les s th an  tw o co ats . 
 
3 .1 .9 Type T -10, M ineral-F iber  F ill 
 
  V oids surro unding pipe shall b e p acked  w ith  m ineral- fiber  fill. 
 
3 .1 .10 Type T -17, C alc ium  Silica te W eatherproof Jack et 
 
  P iping sy stem  su rfaces shall b e covered  w ith  ca lciu m  silic ate  insu lation. 

Fi ttings and valve bodies  shall be covered with preform ed insulation of  the
sam e m ate ria l an d thick ness a s th e adjoining pipe in su lation.  

 

 -- End  of S ection  -- 


